Poly(A)+ mRNA was isolated from the brains of C57BL/6J (B6), DBA/2J (D2), and F1 hybrid mice (B6 x D2) of 16-17 days of age. The yield of polysomal RNA, both poly(A)+ and poly(A)f, from the three strains of mice was comparable. When translated in vitro in a reticulocyte lysate system, the mRNA preparations had the same efficiency with respect to stimulation of amino acid incorporation into protein. However, a significant heterotic effect was seen for the production of myelin basic protein (MBP) by the mRNA from the F1 mice. That is, the fraction ofprotein synthesized as MBP was greater for the F1 hybrid than for either parental strain. The distribution of the form of MBPs was not different among the three strains. We therefore believe that heterosis for brain MBP content in the F1 hybrid may be regulated at the transcriptional or post-transcriptional level. 
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Heterosis, or hybrid vigor, is an intriguing problem whose genetic basis has been under investigation for many years. Many types of gene and allele interactions can contribute to this phenomenon (1) . One approach for studying a heterotic effect is to look for changes in the metabolism of the RNA involved in synthesis of the protein(s) showing the heterotic effect.
We have already reported biochemical evidence of heterosis for brain myelin content in mice (2, 3) . Briefly, we showed that the myelin present in the F1 hybrid mice contained elevated levels of several constituents including cerebroside, GM1 ganglioside, 2',3'-cyclic nucleotide, 3'-phosphohydrolase, 5 tTo whom reprint requests should be addressed.
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Under these conditions, the amount of total protein synthesis directed by the RNA from these strains was examined. DodSO4/polyacrylamide gel electrophoresis after immunoprecipitation to determine whether any differences occurred in the class of MBPs being produced by the three strains (Fig.  3 ). An equal number of radioactive counts was added to each lane. The specific radioactivity of each of the four MBPs was quite similar in all three strains. In addition, the S/L ratios (S, small basic protein; L, large basic protein) did not vary greatly.
RNA Blotting. To determine whether the increased amount of myelin in the F1 mice in vivo could be correlated with a greater number of mRNAs for MBP present in the polysomes, poly(A)+ RNA isolated from the polysomes was blotted to a cDNA probe for MBP. Fig. 4 shows an autoradiograph of a blot of the polysomal poly(A)+ RNA from the two parental strains and the F1 mice. A single band of -2000 bases is seen in all three strains. There appears to be relatively more MBP mRNA present in the polysomes of F1 mice. Quantitation of these bands by densitometry gives the results shown in Table 3 . This result indicates that the increased myelin content of F1 mice, as reflected in MBP content, is being regulated at the transcriptional or post-transcriptional level. That D2 has a greater amount of mRNA for MBP than B6 supports the contention that D2 mice have a more heavily myelinated central nervous system than do B6 mice (2, 3). MBPs synthesized in vitro were immunoprecipitated and separated by NaDodSO4/urea polyacrylamide gel electrophoresis (3). The gels were sliced and counted. The direction of migration is left to right. S, small basic protein; L, large basic protein; pre S, pre-small basic protein; pre L, pre-large basic protein.
DISCUSSION
The aim of this investigation was to determine the molecular level at which regulation of heterosis for brain MBP content in mice occurs. In the present study, we chose to use in vitro translation to help us determine whether the heterotic effect on myelination in F1 hybrid mice was controlled on a transcriptional or a translational level. The heterosis for myelin content does not appear to influence total RNA content (3) or the amount of polysomal or poly(A)+ RNA ( Table 2 ). This is not unusual, as other investigators have reported that the amount ofpoly(A)+ RNA in quaking, jimpy, and myelin synthesis-deficient mutant mice did not differ from normal mice (10) . It is important to note that our system for studying myelination in mice does not depend on mutant mice, but rather on the overproduction of myelin in normal mice during a critical period of active myelination (14-40 days; see ref. 3) .
Using the in vitro reticulocyte lysate translation system, we tested the biological activity of the total polysomal poly(A)+ RNA. The ability of the reticulocyte lysate system to translate the RNA from all three strains just about equally FIG. 4 . RNA blot analysis of poly(A)+ RNA for MBP. Poly(A)+ RNA from B6, D2, and F1 mice were run on a gel and transferred to nitrocellulose as described (9) . Each well contained 1 .&g of poly(A)+ RNA. Size (kilobases) was determined by using labeled DNA restriction fragments.
indicates that the basis for the heterotic effect does not lie in a greater biological activity of RNA from the F1 hybrid.
The distribution of the four MBPs (11) produced by the three different genotypes in vitro showed no detectable qualitative differences (Fig. 3) . However, the amount ofRNA coding for MBP present in the polysomes of the three strains did differ significantly. The greater the myelination of the central nervous system in vivo, the greater the amount of MBP mRNA present in the polysomes. Thus, F1 mice had the greatest amount of MBP mRNA in the polysomes, B6 mice had the least, and D2 mice had an intermediate level. These results suggest that the molecular basis for the increased MBP synthesis seen in the F1 hybrid mice is most likely at the level of transcription. However, since the increase in the amount of mRNA for MBP is not as great as the increased amount of MBP produced in vitro, it is possible that some of the regulation is translational. We cannot determine from the above data specifically how the control is exerted. We already know that the amount of RNA coding for MBP that appears in the polysomes of F1 mice is increased. This may be accomplished in several ways. First, there may be a greater amount of mRNA for MBP produced in the F1 hybrid during this developmental stage. Second, the same proportion of MBP transcripts may be produced, but a greater number may be post-transcriptionally modified in F1 mice such that they are better transported to the cytoplasm. Third, the transcripts in F1 mice could also be modified in such a way as to have a longer half-life.
The increase in the amount of MBP mRNA present in the F1 mice at 17 days of age may also be due to a shift in the developmental program of these mice. The peak of myelination could occur earlier than in either parental strain, leading to increased mRNA levels for myelin constituents, such as MBP, at a different age for the F1 mice. We are currently 144.0 6.41 (n = 5) The amount of RNA is shown as % ± SEM. The value for B6 was arbitrarily assigned to be 100%. The difference between B6 and D2 and between B6 and F1 is significant at the 0.01 and 0.001 levels, respectively. The difference between D2 and F1 is not statistically significant.
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